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(57) Abstract: The invention relates to a novel image-reconstruction technique which is used to view multiphase flows using electri- 
cal capacitance tomography (ECT), which is based on non-linear heuristic global optimisation methods involving simulated annealing 
and genetic algorithms. The inventive method consists in obtaining electrical capacitance data which are measured between elec- 
trodes positioned on the outer surface of an electrically-insulating tube containing fluids. The aforementioned data are dependent 
on the distribution of the fluids inside the tube. Moreover, the data are processed in order to reconstruct an image of the spatial 
distribution of the relative electrical permittivity (also known as the dielectric constant) inside the tube, well or tank, which reflects 
the distribution of the different phases present in the flow. 
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(57) Resumen: La presente invencitfn se refiere a una nueva tecnica de reconstrucci6n de imagenes para la visualizaci6n de flujos 
multifasicos usando tomografia de capacitancia el^ctrica (TEC), basada en mStodos heunsticos nolineales de optimizaci6n global 
usando recocido simulado y algoritmos geneticos. Se obtienen datos de capacitancia electrica medidos entre electrodos colocados 
sobre la superficie exterior de un tubo(electricamente aislante) que contiene los fluidos. Dichos datos dependen de la distribuci6n de 
los fluidos dentro del tubo. Los datos se procesan para reconstruir una imagen de la distribucidn espacial de la permitividad electrica 
relativa (tambi^n llamada constante dielectrica) dentro del tubo, pozo o tanque, la cual refleja la distribucion de las distintas fases 
presentes en el flujo. 



